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Abstract
OBJECTIVE: To establish and optimize the propaga-
tion of Nianmaohuangqin (Radix Scutellariae Viscid-
ulae) and induce and characterize polyploidy of
Nianmaohuangqin (Radix Scutellariae Viscidulae).
METHODS: Buds from germinating seed-derived
explants were induced by tissue culture. With an or-
thogonal test, different concentrations of 6-benzyl-
aminopurine (BAP), indole-3-acetic acid (IAA) and
kinetin (KT) were used to determine the optimal
concentrations for the propagation of Nianmao-
huangqin (Radix Scutellariae Viscidulae). The differ-
ent concentrations of IAA and rooting powder
(ABT) were used to induce rooting. A 0.3% w/v col-
chicine solution was used to induce polyploidy and
the induced buds was identified by root-tip chro-
mosome determination and stomatal apparatus ob-
servation.
RESULTS: A large number of buds could be in-
duced directly from epicotyl and hypocotyl ex-
plants on Murashige and Skoog (MS) (Murashige
and Skoog 1962) medium supplemented with
1.1-1.3 mg/L BAP and 0.2 mg/L IAA. Root induction
and development could be observed within 20 days
of inoculation on 1/2 MS medium supplemented
with 0.2 mg/L IAA and 0.1 mg/L ABT. Furthermore,
27 lines of autotetraploid individuals were ob-
tained with a plantlet chromosome number of 2n=
4x=36.
CONCLUSION: Autotetraploid lines could be ob-
tained through induction with colchicine in vitro,
proving that this method might be used for plant
selection and breeding.
© 2014 JTCM. All rights reserved.
Key words: Autotetraploid; Chromosome determi-
nation; Colchicine; Rapid propagation; Nianmao-
huangqin (Radix Scutellariae Viscidulae); In vitro
INTRODUCTION
Nianmaohuangqin (Radix ScutellariaeViscidulae), an im-
portant medicinal and perennial plant native to China,1
are used in Traditional Chinese Medicine and are com-
monly prescribed for detoxification, elimination of
heat, control of blood pressure, and so on.2,3 Previous
studies of Nianmaohuangqin (Radix Scutellariae Viscid-
ulae) focused on plant-based source identification,4,5
chemical constituents6,7 and genetic engineering.8,9 To
the best of our knowledge, induced polyploidy of Nian-
maohuangqin (Radix Scutellariae Viscidulae) has yet to
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be reported. In this paper, we sought a method for gener-
ating its tetraploid using clusters of buds from germinat-
ing seed-derived explants of Nianmaohuangqin (Radix
ScutellariaeViscidulae) by treating themwith colchicine.
Polyploidy has been used in plant breeding programs
for developing superior varieties10-12 and restoring the
fertility of interspecific or intergeneric hybrids.13,14 The
leaves, stems, roots, and flowers of polyploid plants are
usually larger than those of the diploid plants allowing
the polyploid plants to have increased production of
biomass and yield. The in vitro induction of polyploidy
with colchicine has been frequently reported in many
crops, such as tomato and Citrus sinensis.15-17 However,
only a few studies have reported on polyploid of medic-
inal plants. Tetraploid plants of Datura stramonium
have been reported to contain 1-2 times higher alka-
loid content in the leaves, stems, and roots compared
with that of diploid plants.18
Tissue culture-mediated induction of polyploidy has
advantages when compared with traditional methods,
because tissue culture can allow the creation of a large
number of materials for induction, and is more effec-
tive and convenient than other methods. To aid in the
development of new varieties of Nianmaohuangqin
(Radix Scutellariae Viscidulae), a method is recommend-
ed here for generating polyploid plants with colchicine
treatments in vitro.
MATERIALS ANDMETHODS
Plant materials
Seeds of Nianmaohuangqin (Radix Scutellariae Viscidu-
lae) (2x=18) were obtained from wild material found
in Xuanhua County, Hebei Province, China. The origi-
nal plants were identified by the Department of Genet-
ics and Breeding of China Pharmaceutical University,
Nanjing, China.
Seed disinfection, germination and culture
conditions
Seeds of Nianmaohuangqin (Radix Scutellariae Viscidu-
lae) (2x=18) were sterilized for 15 min in 2% v/v sodi-
um hypochlorite containing three to five drops/L of
Tween-20. The seeds were rinsed three to five times in
sterile distilled water and then transferred to a Petri
dishes containing sterile filter paper to remove excess
surface water. The sterilized seeds were placed onto Mu-
rashige and Skoog (MS) medium19 containing 3% w/v
sucrose and 0.35% w/v agar powder (gel strength=1,
100 g/cm2) at pH 5.8. The inoculated seeds were incu-
bated in an illuminated chamber under a 16-h photo-
period of 1200 lx light intensity at 25℃±1℃ to initiate
germination.
Experiment in bud proliferation medium by
orthogonal test
An L9(34) orthogonal test was used to select the best
combination and concentration of phytohormones for
inducing bud clusters to increase the growth and quali-
ty of plantlets. Three phytohormones, namely, 6-ben-
zylaminopurine (BAP; 1.0, 1.5, and 2.0 mg/L), in-
dole-3-acetic acid (IAA; 0.1, 0.2, and 0.3 mg/L), and
kinetin (KT; 0, 0.5, 1.0 mg/L), were used at three con-
centrations each for the L9(34) orthogonal tests; There
was no interaction among factors. MS medium was
used as the basal medium throughout these studies.
Five epicotyl or hypocotyl explants excised from seed-
lings were inoculated into each 150 mL conical flasks
and the nine treatments defined above were inoculated
into ten conical flasks each. The growth rates of buds
[growth rate of buds=(harvested material weight−origi-
nal material weight)/original material weight (g/g)] and
multiplication time of buds [(harvested bud number–
original bud number)/original bud number] were test-
ed and evaluated 30-day after culture establishment.
The configuration of buds and leaves was also moni-
tored as they developed to obtain an objective evalua-
tion of the effects of the bud proliferation media.
Additional screening for bud proliferation
Based on the results of the orthogonal test, the concen-
tration of BAP was adjusted in a small range (1.0, 1.1,
1.2, 1.3, and 1.4 mg/L) to obtain an optimum rapid
propagation medium for Nianmaohuangqin (Radix
Scutellariae Viscidulae) with a fixed concentration of
IAA (0.2 mg/L). The sampled materials, culture condi-
tions, and the parameters for evaluation were the same
as in the previous test. After 30 days of culture, the
changes in the buds were observed and recorded.
Root induction and development
Buds were transferred to 1/2 MS media supplemented
with different combinations of IAA (0, 0.1, and
0.2 mg/L) and rooting powder (ABT; 0, 0.1, and
0.2 mg/L). Rooting effects, as determined by percent-
age of successful rooting, root length, and total num-
ber of roots were evaluated and documented after 25
days of culture. One hundred plantlets were selected
from each treatment to determine the rooting rate and
ten plantlets were selected from each of these treat-
ments so the root length and root number of plantlets
could be measured.
Induction of tetraploid plantlets
Thirty buds (approximately 1 cm in length) were ex-
cised from cluster buds. The buds were submerged in
the 0.3% (w/v) colchicine solution for 0, 6, 12, 18, 24,
30 and 36 h. The treated buds were then washed three
times with sterile water and transferred to semisolid
MS media supplemented with 0.3 mg/L BAP and
0.3 mg/L 1-naphthlcetic acid (NAA) and cultured un-
der a 16-h photoperiod of 1500 lx light intensity at
25℃±1℃ . To induce root formation and lengthening
for further chromosome determination, the treated
buds were transferred to rooting media after two to
three subcultures on the media described above.
Chromosome determination
Root tips approximately 0.5 cm in length were excised
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and pretreated in a 0.2%w/v colchicine solution for 3 h.
The root tips were fixed in Carnoy's fluid (containing
3∶1 ethanol and glacial acetic acid) at 3℃-5℃ for 2-
24 h, rinsed sequentially with 95% (w/v) alcohol, 70%
(w/v) alcohol, and distilled water (three rinses), and
then macerated for 18 min with 0.2 M HCl at 60℃ .
After soaking in distilled water for 30 min, the fixed
root tips were stained with improved Carbol Fuchsin
(1.8 g sorbitol dissolved in 10 mL Carbol Fuchsin,
then mixed with 90 mL 45% v/v acetic acid). A BX40
light microscope (Olympus Optical, Tokyo, Japan) was
used for chromosome counts. The chromosome count
of each autotetraploid (4x=36) line was repeated for at
least three times.
Estimation of leaf characteristics
Leaf characteristics were obtained from 30-day-old in
vitro material about 4.5-5.5 mm2 in size and from
6-month-old fully established glasshouse plants
20-50 mm2 in size. For stomatal measurements, an ar-
ea about 4.0 mm2 on the upper epidermis of leaves was
smeared with polyvinyl acetate (PVA) wood glue. After
the glue dried, the PVA impression was removed using
a strip of transparent adhesive cellulose tape. The tape
was placed a microscope slide and an Olympus BX40
microscope was used to measure the length and width
of the stomatal apparatus. Two pieces of leaves were
chosen from the same part of each of five diploid con-
trol plants and each of five tetraploid plants. Twenty
stomata were measured for each leaf and then the aver-
age stomatal length and width of each diploid and each
autotetraploid line were calculated.
Statistical analysis
The statistical data in this paper were analyzed by SPSS
11.5 (SPSS Inc., Chicago, IL, USA) program. The data
of root length, numbe of root in Table 6, and length,
width, area of leaf, as well as length, width of stomatal
in Table 8 were analyzed at 0.05 probability level with
Duncan's multiple range test. P<0.05 was considered
statistically significant.
RESULTS
Effects of phytohormones on multiplication
In our experiments, the orthogonal test revealed that
variation of the IAA concentration (8.63) had a more
significant effect on the bud growth rate than other
variables (variances ranged from 0.13 to 4.00) (Table
1). The best growth rate, 6.95 g/g, was found at an
IAA concentration of 0.2 mg/L (Table 2). Additionally,
the variation of the BAP concentration (9.30) had a
more significant effect on the bud multiplication time
than other variables (variances ranged from 0.46 to
4.34) (Table 3). Further analysis showed that the best
bud multiplication time was 8.02 days and was found
at a BAP concentration of 1.5 mg/L (Table 4). The ef-
fect of KT on the bud multiplication time was not sig-
nificant. Based on these results, we conclude that the
best multiplication medium for Nianmaohuangqin
(Radix Scutellariae Viscidulae) was the MS medium sup-
plemented with 1.5 mg/L BAP and 0.2 mg/L IAA.
However, with the inclusion of BAP in the medium at
and above a concentration of 1.5 mg/L, abnormal
growths were observed such as fasciation and vitrifica-
Source of variance
BAP
IAA
KT
E (error)
Sum
Sum of variance
squares
8.00
17.25
0.28
0.26
25.79
Degree of
freedom
2
2
2
2
8
Variance
4.00
8.63
0.14
0.13
-
F value
30.70a
66.38a
1.08
1.00
-
P value
0.01<P<0.05
0.01<P<0.05
P>0.1
-
-
Table 1 Variance analysis of the bud growth rate of Nianmaohuangqin (Radix Scutellariae Viscidulae) on various propagation me-
dia by an L9(34) orthogonal test
Notes: BAP: 6-benzylaminopurine; IAA: indole-3-acetic acid; KT: kinetin. F1-0.01 (2,2)=99.0, F1-0.05 (2,2)=19.0, F1-0.1 (2,2)=9.0, aP=
0.05.
BAP
1.0
1.5
2.0
R (range)
IAA
0.1
0.2
0.3
-
KT
0.0
0.5
1.0
-
A (BAP)
KA1/3=4.48
KA2/3=6.73
KA3/3=5.13
2.25
B (IAA)
KB1/3=5.77
KB2/3=6.95
KB3/3=3.61
3.34
C (KT)
KC1/3=5.49
KC2/3=5.21
KC3/3=5.64
0.43
Table 2 Visual analysis of the growth rate of Nianmaohuangqin (Radix Scutellariae Viscidulae) in vitro buds on various propagation
media by the L9(34) orthogonal test (mg/L)
Notes: the K-value is the sum of the growth rate of all tests with the same factor at the same level and the R-value is the difference between
the maximum and minimum value of K with the same factor. The K-values and the effects of each level with the same factor are positively
correlated. The R-values and the effects of each factor are also positively correlated. BAP: 6-benzylaminopurine; IAA: indole-3-acetic acid;
KT: kinetin.
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tion. Bud clusters developed to produce normal and
strong plantlets with green leaves if BAP concentration
was added to the medium at 1.0 mg/L. Based on these
findings, an MS medium containing 0.2 mg/L IAA
and BAP at or below 1.5 mg/L had the best effects on
plant propagation.
Based upon the orthogonal test, further optimization
experiments using BAP concentrations of 1.0, 1.1, 1.2,
1.3 and 1.4 mg/L were combined with a fixed IAA con-
centration of 0.2 mg/L. The fastest bud growth rate
was (7.8 ± 0.6) g/g for cultures on a medium supple-
mented with BAP at 1.3 mg/L and the highest bud
multiplication time was (8.0±0.5) days for cultures on
amedium supplementedwithBAP at 1.1mg/L (Table 5).
Generally, the best multiplication medium for Nian-
maohuangqin (Radix Scutellariae Viscidulae) was the
MS medium supplemented with 1.1-1.3 mg/L BAP
and 0.2 mg/L IAA.
Effects of phytohormones on root induction
In our research, the plantlets were placed on six media
supplemented with different phytohormone combina-
tions for 25 days. Rooting rates in all six treatments
were over 90% with the average number of roots per
shoot greater than 2.50 and the average root length
greater than 1.00 cm (Table 6). The combined use of
the auxins IAA and ABT produced superior effects
compared to the separate use of either auxin. MS medi-
um supplemented with 0.2 mg/L IAA and 0.1 mg/L
ABT (Table 6, treatment number 5) resulted in a root-
ing rate of 90% in only 18 days with the average root
number per shoot of 7.00.
Tetraploid induction and chromosome determination
In this study, more than 50% of buds placed on the
MS media containing colchicine gradually died during
subsequent culture on colchicine-free MS media. With
an increase of immersion time, the survival rate de-
creased significantly. Only one treatment, immersion
of buds in 0.3% w/v colchicine solution for 18 h, re-
sulted in a tetraploid induction rate of over 25.0% (Ta-
ble 7). Treated buds showed a slower growth rate than
untreated buds in the first 25 days of subculture, but
both colchicine-treated and untreated buds grew equal-
ly well in the subsequent subcultures. All surviving
buds were micropropagated and transferred to rooting
media for chromosome determination.
BAP
1.0
1.5
2.0
R (range)
IAA
0.1
0.2
0.3
-
KT
0.0
0.5
1.0
-
A (BAP)
KA1/3=5.10
KA2/3=8.02
KA3/3=4.85
3.17
B (IAA)
KB1/3=6.54
KB2/3=6.82
KB3/3=4.61
2.21
C (KT)
KC1/3=6.47
KC2/3=5.67
KC3/3=5.83
0.80
Table 4 Visual analysis of the bud multiplication time of Nianmaohuangqin (Radix Scutellariae Viscidulae) in vitro buds on various
propagation media by the L9(34) orthogonal test (mg/L)
Notes: K-value is the sum of the bud multiplication of all tests with the same factor at the same level and the R-value is the difference be-
tween the maximum and minimum value of K with the same factor. The K-values and the effects of each level with the same factor are pos-
itively correlated. The R-values and the effects of each factor are also positively correlated. BAP: 6-benzylaminopurine; IAA: indole-3-acetic
acid; KT: kinetin.
Concentration of BAP (m/L)
1.0
1.1
1.2
1.3
1.4
Average growth rate (g/g)
5.4±0.5
5.9±0.3
6.1±0.5
7.8±0.6
5.9±0.4
Bud multiplication time
5.9±0.4
8.0±0.5
7.2±0.5
7.3±0.6
7.1±0.4
Table 5 The bud growth parameters of Nianmaohuangqin (Radix Scutellariae Viscidulae) in 5 BAP concentrations ( xˉ ±s)
Source of variance
BAP
IAA
KT
E(error)
Sum
Sum of variance squares
18.59
8.68
1.08
0.93
29.28
Degree of freedom
2
2
2
2
8
Variance
9.30
4.34
0.54
0.46
-
F value
20.22a
9.43
1.17
1.00
-
P value
0.01<P<0.05
0.05<P<0.1
P>0.1
-
-
Table 3 Variance analysis of the bud multiplication time of Nianmaohuangqin (Radix Scutellariae Viscidulae) on various propaga-
tion media by an L9(34) orthogonal test
Notes: BAP: 6-benzylaminopurine; IAA: indole-3-acetic acid; KT: kinetin. F1-0.01(2,2)=99.0, F1-0.05(2,2)=19.0, F1-0.1(2,2)=9.0, aP=
0.05.
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Chromosome counts were performed on root tips of
plants taken from the colchicine treatment. Microscop-
ic studies confirmed the chromosome number of dip-
loid plantlets of Nianmaohuangqin (Radix Scutellariae
Viscidulae) to be 18 (2n=2x=18) (Figure 1A), while col-
chicine treated plants had 36 chromosomes (2n=4x=
36) (Figure 1B). A total of 88 lines were taken from
colchicine treatment plants of which 27 (15.0%) were
confirmed to be tetraploid. The polyploid lines were re-
tained as the germplasm resources for further breeding.
Morphological differences between diploid and
tetraploid plants
The morphological features of tetraploid plants were
evaluated and compared with diploid control plants to
determine whether the tetraploids could be used to
identify putative tetraploids. When compared with dip-
loid plants, the leaves of tetraploid plants appeared
morphologically normal, at least superficially. The
length and width of leaves for 30-day-old diploid and
tetraploid in vitro materials were not significantly dif-
ferent, but those of 6-month-old glasshouse-grown
plants showed significant differences. Additionally,
these characteristics were significantly different when
the same materials taken from both in vitro and glass-
house-grown leaves were compared (Table 8). The sur-
face area of glasshouse-grown tetraploid leaves was
therefore about 2.48 times greater than that of leaves
from diploid plants (Table 8).
The sizes of stomatal apparatus of in vitro diploid and
tetraploid leaves as well as glasshouse-grown diploid
and tetraploid leaves were measured and found to be
significantly different (Table 8; Figure 2). In general,
tetraploid plants possessed longer and wider stomatal
apparatus. There was also a significant difference when
the same ploidy material was grown under different
conditions.
DISCUSSION
Growth regulators, such as auxins and cytokinins, are
important to the induction of cell division as well as in
chloroplast development, shoot formation, and auxilia-
ry bud outgrowth.20 For many plant species, the appli-
cation of growth regulators to plant culture medium is
necessary to accelerate micropropagation. BAP is a one
of the most important plant cytokinins that can stimu-
late cell division, lateral bud emergence, and basal
shoot formation.21 KT can promote cell division in
plants and was the first cytokinin isolated and identi-
fied in 1955.22 IAA is thought to regulate or influence
diverse responses on a whole-plant level, such as tro-
pisms, apical dominance and root initiation, and vari-
ous responses on a cellular level, such as cell enlarge-
ment, division, and differentiation. Went discovered
IAA, the first plant hormone to be discovered, in 1928.
In our experiment, the MS medium supplemented
with 1.1-1.3 mg/L BAP and 0.2 mg/L IAA was the
best multiplication medium for Nianmaohuangqin
(Radix Scutellariae Viscidulae).
Additionally, IAA has been reported to inhibit primary
root elongation as well as induce lateral and adventi-
BA
Figure 2 Stomatal apparatus of diploid and tetraploid plants
in Nianmaohuangqin (Radix Scutellariae Viscidulae) from a
glasshouse (×4000)
Each stomatal apparatus was obtained from the same part
of diploid (A) and tetraploid (B) leaves in the glasshouse.
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Number
1
2
3
4
5
6
7
Growth regulator (mg/L)
IAA
0.0
0.1
0.1
0.0
0.2
0.2
0.0
ABT
0.0
0.0
0.2
0.1
0.1
0.0
0.2
Rooting rate (%)
86
90
92
91
94
95
93
Average root/plantlet
1.5±1.3
4.3±2.4
5.7±2.0
2.7±1.3
7.8±1.3
5.6±2.9
3.6±2.3
Average root length(cm)
0.9±0.3
1.1±0.2
3.2±0.4
2.0±0.5
2.9±0.3
1.4±0.3
2.3±0.4
Table 6 Effect of the auxins IAA aand ABT on rooting in Nianmaohuangqin (Radix Scutellariae Viscidulae) plantlets ( xˉ ±s)
Notes: means within each column are significantly different at 0.05 probability level based on Duncan's multiple range test. IAA: in-
dole-3-acetic acid; ABT: the rooting powder.
Figure 1 Chromosomes of diploid and tetraploid plants of
Nianmaohuangqin (Radix Scutellariae Viscidulae) (improved
phenol fuchsin ×2400)
A: chromosomes of a diploid plant, 2n=2x=18; B: chromo-
somes of a tetraploid plant, 2n=4x=36.
A B
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tious root formation.23,24 ABT is a commercial product
invented by the China Forestry Science Academy.25
This compound is plant growth regulator, which is
used to induce the development of adventitious roots
and to regulate plant metabolism. In our research, the
plantlets were placed on media supplemented with dif-
ferent phytohormone combinations to induce rooting.
The action of colchicine on the meristems may be cu-
mulative26 and may create a physiological disturbance
resulting in a reduced rate of cell division27 or the death
of explants. In the tetraploid induction experiment,
non-growing brown buds were considered to be dead
so that the effects of colchicine could be accurately as-
sessed.
The glasshouse-grown diploid material possessed lon-
ger and wider stomatal apparatus compared to in vitro
diploid material analyzed in this study. The same phe-
nomena were found in tetraploid material. Because tet-
raploid plants have longer and wider stomatal appara-
tus, the utility of analyzing stomatal size to distinguish
plants with different ploidy levels has been reviewed in
other plant species.28,29 Consequently, leaf sizes of glass-
house-grown plants and stomatal apparatus sizes of
both in vitro and glasshouse-grown plants were found
to be useful parameters for identifying putative tetra-
ploids in Nianmaohuangqin (Radix Scutellariae Viscidu-
lae). Polyploid plants characteristically have larger
roots, stems, leaves, and flowers when compared with
diploid control plants. The larger stomatal apparatus of
polyploid plants may also be useful cytological screen-
ing factor for polyploid lines.
Additionally, the larger leaf size of the glasshouse-
grown tetraploids suggests that their higher biomass
may yield greater amounts of any desirable compound.
This increased biomass is an attractive characteristic
with regard to medicinal species since the leaves, stems,
flowers, and roots are often the source of desirable ac-
tive compounds. The higher yield or higher active com-
pound content of these plants is important for the ex-
traction of natural products and their clinic use in Chi-
na and other Asian countries. Baicalin and its aglycone
baicalein are important active compounds in Nianmao-
huangqin (Radix Scutellariae Viscidulae) which have a
wide range of pharmacological actions, such as anti-in-
flammatory effects30 as well as antioxidant,31 anti-micro-
bial,32 anti-HIV,33 anti-tumor,34,35 and free radical scav-
enging36 effects. In the present study, we demonstrated
the capacity to produce autotetraploid Nianmao-
huangqin (Radix Scutellariae Viscidulae) plants, an im-
portant step toward the goal of increasing production
of baicalin and baicalein.
In our experiment, rapid propagation of Nianmao-
huangqin (Radix Scutellariae Viscidulae) was achieved
by tissue culture and colchicine was found to be an ef-
fective agent for inducing polyploidy. A total of 27 au-
totetraploid lines were obtained based on chromosome
analysis of root tips. The findings in this research pro-
vide promising information related to the breeding of
new varieties of Nianmaohuangqin (Radix Scutellariae
Viscidulae).
Characteristic
Leaf length (mm)
Leaf width (mm)
Leaf area (mm2)
Stomatal length (µm)
Stomatal width (µm)
Diploid
(in vitro)
5.36±0.32a
1.18±0.10a
4.87±0.31a
10.30±0.90a
6.10±0.30a
Tetraploid
(in vitro)
5.71±0.43
1.28±0.12
5.63±0.49
14.40±0.80
9.20±0.60
Diploid
(glasshouse)
11.45±0.82
2.48±0.19
21.86±1.04
15.60±1.20
11.20±0.80
Tetraploid
(glasshouse)
17.32±1.27
4.07±0.34
54.28±3.16
21.40±1.20
17.30±1.20
Notes: two leaves were chosen from each of five diploid control plants and each of five tetraploid plants. Twenty stomata were measured
for each leaf. Within each row, means are significantly different at 0.05 probability level based on Duncan's multiple range test.
Table 8 Characteristics of diploid and tetraploid Nianmaohuangqin (Radix Scutellariae Viscidulae) leaves ( xˉ ±s)
Duration of immersion
(h)
0
6
12
18
24
30
36
Number of
treated buds
30
30
30
30
30
30
30
Number of
surviving buds
30
25
22
17
13
7
4
Death rate
(%)
0.0
16.7
26.7
43.3
56.7
76.7
86.7
Number of
tetraploids
0
3
6
8
5
3
2
Tetraploid rate
(% of initial buds)
0.0
10.0
20.0
26.7
16.7
10.0
6.7
Table 7 Effecet of different treatments with the colchicine solution on polyploid induction in Nianmaohuangqin (Radix Scutel-
lariae Viscidulae)
Notes: treated buds were cultured for 25 days on a solid medium supplemented with 1.0 mg/L BAP added to stimulate bud proliferation.
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